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(54) DUST ADHESION PREVENTING UNIT AND IMAGE DEVICE WITH DUST ADHESION PREVENTING 
UNIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To electrify stray dust for preventing its 
adhesion and to satisfactorily keep the balance of positive and negative 
ions generated when a high frequency is used by applying an AC or DC 
high voltage to needle-like discharge electrodes, and feeding the air ^ 
ionized by a corona discharge. .('' V ; * ^ 

SOLUTION: A compact thin, lightweight, and low-noise piezoelectric 
transformer 4 capable of simply obtaining a high-voltage, high-frequency " 
output is preferably stored in a high-voltage power supply 3, a high 
frequency of 10-120 kHz is applied to needle electrodes 1 from it via a 
cable 2, and electrified positive and negative ions are discharged with 
good balance. This is superior to the high-voltage power supply of a 
wire-wound transformer. A dust adhesion prevention object Is electrified 
to the same polarity as that of the ionized air, and the adhesion of dust 
may be prevented by electric repulsion. This dust adhesion preventing 
unit is preferably provided on the air duct of the cooling fan of an image device provided with a filter, the 
cooling fan, a lamp, and a lens, or a liquid crystal and deflection filter, and the adhesion of dust into a liquid 
crystal projector can be prevented easily. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of the dust antisticking machine conceming this invention. 
[Drawing 2] It is drawing of the dust antisticking machine conceming this invention. 
[Drawing 3] It is a liquid crystal projector block diagram conceming this invention. 
[Drawing 4] It is a liquid crystal projector block diagram conceming this invention. 
[Description of Notations] 



1 -- 


Needle electrode 


2- 


Cable 


3 -- 


High voltage power supply 


4-- 


Piezoelectric transformer 


5- 


Filter 


6- 


Cooling fan 


7- 


Lamp 


8-- 


Liquid crystal 


9-- 


Lens 


10- 


•- Polarizing filter 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal projector equipped with the dust antisticking machine 
and dust antisticking machine of a preventing [ start a conmion electronic visual equipment, especially ]-the dust adhesion 
inside device sake. 
[0002] 

[Description of the Prior Art] In order to use Hwang for cooling of the light source (lamp), to electrify the dust in a 
projector by that cause in a liquid crystal projector, and for dust to adhere to the interior of a projector and to do bad 
influences, such as image degradation, the approach of removing dust with a filter (electrostatic filter) was common 
conventionally, moreover - as what supplies the air which was made to perform corona discharge and was ionized - lo - 
NAIZA can be considered. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the approach of removing dust with the conventional filter 
(electrostatic filter), in order to remove finer dust, there was a problem fi"om which the eye of a filter must be made small 
and the cooling effectiveness by Hwang falls. Moreover, the filter needed to be cleaned periodically, moreover, usual lo — 
in NAIZA, the frequency serves as 50HZ-60HZ and a low value for source-power-supply use, and problems - it is easy to 
produce variation — were in the ion emitted. Made in order that this invention might solve the above-mentioned technical 
problem, the purpose of this invention electrifies the dust which is floating and is to offer the dust antisticking machine for 
liquid crystal projectors and the **** antisticking approach which are not in the former which prevents adhesion of dust. 
[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, claim 1 is characterized by having a 
means to impress the high voltage of an alternating current or a direct current to a needlelike discharge electrode, and a 
means to supply the air which was made to perform corona discharge and was ionized. lo which supplies the air which 
was made to perform corona discharge and was ionized - this invention uses a RF for the altemating current to impress at 
NAIZA. By using high frequency, the dust antisticking machine with which the ion balance of the positive/negative to 
generate is kept good can be offered. 

[0005] It is characterized by to have a means to by_which claim 2 electrifies a means impress the high voltage of an 
altemating current or a direct current to a needlelike discharge electrode, a means supply the air which was made to 
perform corona discharge and was ionized, the air that had the dust antisticking object ionized, and Uke-pole nature (plus 
or minus), and dust and an object prevent adhesion of dust using opposing electrically in order to attain the above- 
mentioned purpose. Corona discharge is made to perform, a means to supply the ionized air, the air which had the dust 
antisticking object ionized, and like-pole nature (plus or minus) are electrified, and since it used that dust and an object 
opposed electrically, dust antisticking becomes more effective. 

[0006] In order to attain the above-mentioned purpose, claim 3 is characterized by being added by the means piezoelectric 
transformer which impresses the high voltage of said ahemating current or a dfrect current. lo - by supplying the high 
voltage of NAIZA with a piezoelectric transformer, a miniaturization, thin-shape-izing, hghtweight-izing, and low noise- 
ization were attained, and inclusion on general electronic equipment became easy. 

[0007] In order to attain the above-mentioned purpose, claim 4 is characterized by forming a dust antisticking machine 
given in either of claims 1-3 in the air course of the cooling fan of the image equipment equipped with a filter, a cooling 
fan, a lamp, and a lens at least, and preventing adhesion of the electrified dust, the high voltage and high-frequency ac 
impression - lo - the image equipment which can prevent easily that dust adheres to the interior of a liquid crystal 
projector can be offered by preparing NAIZA in the interior of a liquid crystal projector, especially the air course of a 
cooling fan. 

[0008] Claim 5 in order to attain the above-mentioned purpose the dust antisticking machine of a publication to either of 
claims 1-3 It prepares in the air course of the cooling fan of the image equipment equipped with a filter, a cooling fan, a 



lamp, a lens, liquid crystal, and a deviation filter at least. Dust is electrified in plus or minus, a dust antisticking object is 
electrified to dust and like-pole nature, and it is characterized by preventing adhesion of dust using dust and an object 
opposing electrically, the high voltage and high-frequency ac impression - lo - NAIZA is prepared in the interior of a 
liquid crystal projector, especially the air course of a cooling fan, dust and a dust antisticking object are electrified to like- 
pole nature, and since it uses that dust and an object oppose electrically, the image equipment which can prevent easily 
that dust adheres to the interior of a liquid crystal projector can be offered. 
[0009] 

[Embodiment of the Invention] One suitable example of this invention is explained using drawing 1 . Drawing 1 shows 
drawing of the dust antisticking machine concerning this invention. A high voltage power supply 3 is connected with a 
needle electrode 1 by the cable 2. The endocyst of the piezoelectric transformer 4 is carried out to the interior of a high 
vohage power supply, and the seal of approval of the high frequency of 10KHZ-120KHZ is carried out to a needle 
electrode 1 by the piezoelectric transformer 4. The ion charged in + (plus) and - (minus) in the electrical potential 
difference of high frequency from the needle electrode 1 by which the seal of approval was carried out is emitted with 
sufficient balance. Wlien the piezoelectric transformer was used, the high voltage and a RF output were obtained simple, 
and a miniaturization, thin-shape-izing, lightweight-izing, and low noise-ization were attained, and it became incorporable 
easily to general electronic equipment. 

[0010] Drawing 2 shows drawing of the dust antisticking machine concerning this invention. A high voltage power supply 
3 is connected with a needle electrode 1 by the cable 2. The endocyst of the piezoelectric transformer 4 is carried out to 
the interior of a high voltage power supply, and the seal of approval of the high voltage is carried out to a needle electrode 
1 by the piezoelectric transformer 4. The ion charged in + (plus) in the high voltage from the needle electrode 1 by which 
the seal of approval was carried out is emitted, conventional lo - in NAIZA, in order to use the high voltage power supply 
of coil transformer use, it was large, and was heavy and there were problems, such as a noise failure. In this invention, tiie 
piezoelectric transformer was applied as a high voltage power supply in view of such a point. When the piezoelectric 
transformer was used, the high- voltage output was obtained simple, and a miniaturization, thin-shape-izing, lightweight- 
izing, and low noise-ization were attained, and it became incorporable easily to general electronic equipment. 
[001 1] Drawing 3 shows the example which appUed the dust antisticking approach of this invention to the liquid crystal 
projector. The air which the endocyst of a lamp 7 and the liquid crystal 8 was carried out, passed the filter 5 in order to 
prevent that a lamp 7 becomes an elevated temperature, and was defecated to some extent was sprayed on the interior of a 
liquid crystal projector with the cooling fan 6, and it has cooled. When a cooling fan 6 rotates, static electricity occurs, 
and the minute dust which passed the fiUer 5 is charged, it adheres to liquid crystal 8, and image quality is degraded. Here, 
if the eye of a filter 5 is made small in order to eliminate minute dust, sufficient airflow for cooling will no longer be 
obtained, therefore, lo of this invention ~ NAIZA - the lee side (between a lamp 7 and liquid crystal 8) of the cooling fan 
of a hquid crystal projector - preparing - lo - the ion charged in + (plus) and - (minus) is made to emit with sufficient 
balance, and it was made to neutralize the electrified minute dust from the needle electrode 1 of NAIZA drawing 2 - lo - 
although NAIZA was installed between a lamp 7 and liquid crystal 8, if between a cooling fan 6 and lamps 7 etc. is 
installed in the interior of a liquid crystal projector, the effectiveness which neutralizes the minute dust charged similarly 
will be acquired. 

[0012] Furthermore, drawing 4 shows the example which applied the dust antisticking approach of this invention to the 
liquid crystal projector. The air which the endocyst of a lamp 7, liquid crystal 8, a lens 9, and the polarizing filter 10 was 
carried out, passed the filter 5 in order to prevent that a lamp 7 becomes an elevated temperature, and was defecated to 
some extent was sprayed on the interior of a liquid crystal projector with the cooling fan 6, and it has cooled. When a 
cooling fan 6 rotates, static electricity occurs, and the minute dust which passed the filter 5 is charged, it adheres to liquid 
crystal 8, a lens 9, and a polarizing filter 10, and image quality is degraded. Here, if the eye of a filter 5 is made small in 
order to eliminate minute dust, sufficient airflow for cooling will no longer be obtained, therefore, lo of this invention — 
NAIZA - the lee side (for example, between a lamp 7 and liquid crystal 8) of the cooling fan of a liquid crystal projector - 
- preparing - lo - the ion charged in + (plus) from the needle electrode 1 of NAIZA is made to emit, and dust was made 
to be charged in + (plus) Moreover, it was made for the charge of + (plus) to be accumulated in the liquid crystal 8 which 
is a dust antisticking object, a lens 9, and a polarizing filter 10. drawing 2 - lo - although NAIZA was installed between 
a lamp 7 and liquid crystal 8, if between a cooling fan 6 and lamps 7 etc. is installed in the windward of a dust antisticking 
object inside a liquid crystal projector, the effectiveness of preventing dust adhesion similarly will be acquired. 
[0013] 

[Effect of the Invention] This invention demonstrates the following effectiveness by the above-mentioned configuration, 
claim 1 - lo - in order to impress the high voltage and high-frequency ac to the needle electrode of NAIZA, the ion 
balance of the positive/negative to generate is kept good. 

[0014] claim 2 - a, dust antisticking object - lo - the air ionized by NAIZA and in order to electrify like-pole nature, 
prevention of dust adhesion can be performed by electric repulsion. 

[0015] In claim 3, in order to use a piezoelectric transformer for a high-voltage generating power source, a 



miniaturization, thin-shape-izing, lightweight-izing, and low noise-ization were attained, and inclusion on general 
electronic equipment became easy. 

[0016] In claim 4, it can prevent easily that dust adheres to the interior of a liquid crystal projector by building the dust 
antisticking machine of this invention into the air course of the cooling fan inside an electronic visual equipment, 
especially a liquid crystal projector. 

[0017] building the dust antisticking machine of this invention into the air course of the cooling fan inside an electronic 
visual equipment, especially a liquid crystal projector in claim 5 - and it can prevent easily that dust adheres to the 
interior of a liquid crystal projector by accumulating the charge of like-pole nature in a dust antisticking object. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The dust antisticking machine characterized by having a means to impress the high voltage of an altemating 
current or a direct current to a needlelike discharge electrode, and a means to supply the air which was made to perform 

corona discharge and was ionized. 

[Claim 2] The dust antisticking machine characterized by to have a means prevent adhesion of dust using electrifying a 
means to impress the high voltage of an altemating current or a direct current to a needlelike discharge electrode, a means 
to supply the air which was made to perform corona discharge and was ionized, the air that had the dust antisticking 
object ionized, and like-pole nature (plus or minus), and dust and an object opposing electrically. 
[Claim 3] The dust antisticking machine according to claim 1 or 2 characterized by adding a means to impress said 
altemating current to impress or direct current, by the piezoelectric transformer. 

[Claim 4] Image equipment which equipped either of said claims 1-3 with the dust antisticking machine characterized by 
forming the dust antisticking machine of a publication in the air course of the cooling fan of the image equipment 
equipped with a filter, a cooling fan, a lamp, and a lens at least, and preventing adhesion of the electrified dust. 
[Claim 5] At least the dust antisticking machine of a publication to either of said claims 1-3 A filter, It prepares in the air 
course of the cooling fan of image equipment equipped with a cooling fan, a lamp, a lens, liquid crystal, and a deviation 
filter. Image equipment equipped with the dust antisticking machine characterized by preventing adhesion of dust using 
electrifying dust in plus or minus, electrifying a dust antisticking object to dust and like-pole nature, and dust and an 
object opposing electrically. 
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